Fos-related protein expression in the midline paraventricular nucleus of the rat thalamus: basal oscillation and relationship with limbic efferents.
The expression of Fos-related protein, encoded by the proto-oncogene c-fos, was investigated by means of immunohistochemistry in the paraventricular nucleus of the thalamic midline (PV) during nighttime and daytime in rats entrained to a 12-h light/12-h dark cycle. In the first step of this study the animal's physiological state preceding perfusion was monitored with electro-encephalographic recording. It was thus detected that the PV contained a considerable number of Fos-like-immunostained neurons during the hours of darkness, when the rats had been awake, and that the number of Fos-like-immunoreactive neurons was significantly lower during the hours of light, after a period of sleep. In the second step of this study Fos immunohistochemistry was combined with the retrograde transport of a gold-labeled tracer injected either in the amygdala or in the nucleus accumbens. This strategy enabled us to determine that in the rats perfused during nighttime Fos-related protein was spontaneously induced in PV cells projecting to these targets, with a significant prevalence of neurons projecting to the amygdala in the anterior portion of the PV and of neurons projecting to the nucleus accumbens in the posterior part of the nucleus. In addition, a significant reduction of Fos-like-immunoreactive cells was detected in the PV ipsilaterally to the injection, indicating that tracer administration and axonal transport may interfere with c-fos expression in neurons. Altogether the present data indicate that Fos-related protein expression undergoes a marked oscillation in the PV during 24 h in basal conditions, and that c-fos is induced in the PV relay neuronal subsets when the animal is awake.(ABSTRACT TRUNCATED AT 250 WORDS)